Results: Sixteen patients (3 male) with intermittent LBBB were identified with STand T-wave changes during normal ventricular conduction that matched the pattern described by Hein J.J. Wellens, MD. Of these patients, none had evidence of clinically substantial coronary artery disease. Eleven patients had stress testing with myocardial perfusion imaging, and 5 patients underwent cardiac catheterization. In 1 patient whose ECG pattern showed high-grade LAD stenosis but normal coronary arteries at catheterization, a stress test was later performed, which provoked LBBB. All other patients had spontaneous, intermittent periods of LBBB and normal conduction.
The exact underlying mechanisms that lead to cardiac memory are unclear. Some consider it a reversible form of electrical remodeling. 9 There are data suggesting that modification of specific potassium channels, 4, 10 4, [17] [18] [19] It is unknown how long an intermittent LBBB or ventricular pacing needs to be present for cardiac memory to develop. In the canine heart, cardiac memory was induced after 20 minutes of right ventricular pacing. 10 In humans, T-wave changes developed within 1 week. 5 Studies on patients with intermittent LBBB demonstrate the incidence of Twave inversions during sinus rhythm range from 72% to 83%. 20, 21 The cardiac memory pattern on ECG can last for minutes to hours, or as long as weeks to months.
Results
Sixteen patients were included, all of whom presented with or were referred for chest pain. Of these 16 patients, 13 were women. The ages ranged from 29 to 87 years. Although the exact mechanism is still unknown, the duration of cardiac memory is somewhat proportionally related to the length of abnormal ventricular activation. 1, 9, 18 The morphology of the QRS/T ratio with LBBB determines the magnitude of the T-wave vector change with cardiac memory.
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Figure 2.
Electrocardiograms from all 16 patients. The plus sign indicates normal perfusion per myocardial perfusion imaging, and 0 signifies normal coronary arteries per cardiac catheterization.
(1) positive T wave in aVL; (2) positive or isoelectric T wave in lead I; and (3) maximal precordial T-wave inversion is greater than the T-wave inversion in lead III.
These criteria were 92% sensitive and 100% specific for detecting cardiac memory as the cause of T-wave changes 22 ( Figure 3 and Figure 4 ). Fifteen of the 16 patients in our medical record review met the above criteria for cardiac memory. Therefore, it appears the criteria developed by Shvilkin et al 22 can be accurately used to differentiate between ischemia and cardiac memory.
Conclusion
The ECG pattern of high-grade LAD stenosis has proven to be an important marker of high-risk patients with chest pain. 1 A primary concern for patients presenting with chest pain is myocardial ischemia. Physician awareness and recognition of cardiac memory and its benign nature, however, can help avoid unnecessary hospital admissions and procedures.
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